Death of cortical and striatal neurons induced by mitochondrial defect involves differential molecular mechanisms.
An important aspect of Huntington's disease (HD) pathogenesis which may have important therapeutic implications is that the cellular events leading to cell death may be different in cortical and striatal neurons. In the present study, we characterized cellular changes in cortical and striatal neurons treated with the mitochondrial toxin 3-nitropropionic acid (3NP) in culture. Degeneration induced by 3NP was similar in both striatal and cortical neurons as observed using markers of cell viability and DNA fragmentation. However, in striatal neurons, 3NP produced a marked delocalization of Bad, Bax, cytochrome c and Smac while this was not observed in cortical neurons. Death of striatal neurons was preceded by activation of calpain and was blocked by calpain inhibitor I. In cortical neurons, calpain was not activated and calpain inhibitor I was without effect. In both cell types, caspase-9 and -3 were not activated by 3NP and the caspase inhibitor zVAD-fmk did not provide neuroprotective effect. Interestingly, treatment with staurosporine (STS) triggered caspase-9 and -3 in cortical and striatal cells, suggesting that the molecular machinery related to caspase-dependent apoptosis was functional in both cell types even though this machinery was not involved in 3NP toxicity. The present results clearly demonstrate that under mitochondrial inhibition, striatal and cortical neurons die through different pathways. This suggests that mitochondrial defects in HD may trigger the death of cortical and striatal neurons through different molecular events.